Cyclic nucleotide gated channel 10 negatively regulates salt tolerance by mediating Na+ transport in Arabidopsis.
A number of cyclic nucleotide gated channel (CNGC) genes have been identified in plant genomes, but their functions are mainly undefined. In this study, we identified the role of CNGC10 in the response of Arabidopsis thaliana to salt stress. The cngc10 T-DNA insertion mutant showed greater tolerance to salt than wild-type A. thaliana during seed germination and seedling growth. The cngc10 mutant accumulated less Na(+) and K(+), but not less Ca(2+), in shoots in response to salt stress. By contrast, overexpression of CNGC10 resulted in greater sensitivity to salt stress, and complementation of this gene recovered salt sensitivity. In response to salt stress, heterologous expression of CNGC10 in the Na(+) sensitive yeast mutant strain B31 inhibited growth due to accumulation of Na(+) at a rate greater than that of yeast transformed with an empty vector. Quantitative RT-PCR analysis demonstrated that CNGC10 was expressed mainly in roots and flowers. GUS analysis of a root cross section indicated that CNGC10 was expressed mainly in the endodermis and epidermis. Furthermore, the expression of CNGC10 in roots was dramatically inhibited by exposure to 200 mM NaCl for 6 h. These data suggest that CNGC10 negatively regulates salt tolerance in A. thaliana and may be involved in mediating Na(+) transport.